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February 27 2001 
Jonca Bull, MD 

Acting Director, Division of Anti-Inflammatory, Analgesic 

And Ophthalmic Drug Products 

Office of Drug Evaluation V 

Center for Drug Evaluation and Research 

Food and Drug Administration 

Attention: Document Control Room 

920 1 Corporate Boulevard HFD-550 

Rockville, MD 20857 

Re: NDA # 13-217/S-036 SKELAXIN (metaxolone) Tablets 400 mg 

. Dear Dr. Bull, 

This communication is a follow-on to our letter pf February 16 2001 in which we stated 
that we would be providing the Agency with data thaiwas the basis for purjqncjusjon^ 
that there is no correlation between the in vitro dissolution profile of metaxolone tablet* 7 * 
preparations and their corresponding in vivo pharmacokinetic profiles. 

In the first document, "Determination of the drug substance equilibrium solubility 
classification of metaxolone under physiological pH conditions"; we provide data on the 
equilibrium aqueous solubility of metaxolone, the active ingredient in SKELAXIN*as 
determined according to the FDA Guidance document entitled "Waiver of. in vivo 
bioavailability and bioequivalence studies for inimediate-release ^spjjd. oral dosage forms 
based on a Biopharmaceutics Classification System" (August 2000). 
The results of this study clearly demonstrate that metaxolone is classified as a low 
solubility drug. 

In the second document, "Bioavailability of metaxolone form ul ations as assfsgcfl by in 
vitro dissolution compared to in vivo pharmacokinetic profiles" we provide the results of 
our preliminary investigation into the in vitro dissolution profiles of two different tablet 
formulations of metaxolone compared to SKELAXIN*. together with their corresponding 
in vivo pharmacokinetic profiles. 

The results clearly show that there is not a correlation between the in vitro dissolution 
profile of different tablet formulations of metaxolone and the in vivo pharmacokinetic 
profile. 
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It was based upon the findings from these two investigations that we have concurred with 
the Agency that it is important for ourselves, as the origuiator Company of SlQSt^SCff?*" 
to adequately define die in vivo pharmacokinetic profile for the product as well as to 
provide to the Agency, a more detailed in vitro dissolution profile for the tablet 
presentation that more clearly defines the product Further supportive data to this effect 
will be provided for the Agency's review in the near future. 



Please feel free to contact me at (650) 553-7187 if you require further information or 
clarification at this stage. 



Sincerely, 



Michael C. Scaife, Ph.D., 

Vice President, Regulatory Affairs 



Desk Copies: 

E. Dennis Bashaw, PharmD., 
Sharon Schmidt, MS 
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AB$TRACT 



The Analytical Sciences Department Of Elan Pharmaceutical Technologies was 
requested to determine the equilibrium aqueous solubility of Metaxalone, the active 
pharmaceutical ingredient (API) in SkelaxinQ Tab.le.ts, under physiological pH conditions. 
The objective of this study was to determine the solubility classification of Metaxalone as 
it relates to the ^pharmaceutical Classification System (BCS). Equilibrium solubility of 
Metaxalone was determined at 3J °C to ajenesof pH/buffer media spanning the range 
from pH 1 to pH 7.4. the solubility of Metaxalone was foun^ to be fairly constant over 
this pH range averaging about 0 36 mg/mL. Based on the solubility of Metaxalone and 
considering the highest dose strength (400mg) for Skelaxin® Tablets, Metaxalone is 
classified as a low solubility API based on the BCS system. 
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1. Introduction/Study Objectives 



The Analytical Sciences Department of Elan .Pharn^cej^lJOl^QOJ^ies (EPT) was 
requested to determine. Jie^ejuilforium aqueous solubility of Metexajone, the active 
pharmaceutical ingredient (API) in Skelaxin® Tablets, under physiological pH conditions. 
The objective of this study was to determine the solubility classification of Metaxalone -as _ 
it relates to the Biopharmaceutical Classification System (BCS). The BCS system is 
used to classify an API based on its aqueous solubility and intestinal permeability 
properties. This study was focused only on evaluating the aqueous solubility properties 
of Metaxalone. This yias performed at 37 °C in a series of pH/buffer media spanning the 
pH range from pH 1 to pH 7.4. 

The equilibrium aqueous solubility characteristics of Metaxsijqne were determined using 
the FDA .Guidance Document v entitled "Waiver pf In .yjyo^ BJoayajlability and 
Bioequivalence Studies for immediate Release Solid Oral Dotage f^nns Based on a 
Biopharmaceutics Classification System" ^guslf^^asa^guldetne. For expediency, a 
modification was made to the experimental procedure recommended in. Section All, sub- 
part A of this FDA guidan<». this entailed 

(UV) method in place of a stability-indicating HPLC nWribtflol^lh^ 
determination of Metaxalone in the variou s , rnedia^ T he UV metho d was adapted from 
Camrick Laboratories, Inc. Anaiytical ^Method ^a""S^8-C (MaclnmeM' Tirfor me 
dissolution testing of Skelaxin® Tablets. 

Solubility determinations were conducted jn a total pf six media including water, 0.1 M 
HCI, USP simulated gastric fluid without enzymes (§<SF), and aqueous buffers at pH 3.0, 
6.8 and 7.4. The FDA guidance states that me.number of pH conditions required to 
accurately define the pH-solubility profile should be based on the ionization 
characteristics of the API, The sfrudt^ provided in Figure 1 reveals that 

there are no ionizable functional groups for the compound. Thus, the selected pH 
conditions for this study should adequately characterize the pH-solubility profile of this 
API. All solubility experiments for this study were conducted at 37 °C with solubility 
determinations made over the c»urseof 25 hours. 
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Figure 1 Structure Of Metaxalone 
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2. Experimental 

2.1. Batch Description For Bulk Metaxalone API . . 

Technical Information 

(refer to Attachment 2 for CerBficafeof analysis) 

2.1.1. Supplier: Roche 

2.1.2. Batch No.: MHQQ095074 

2.1.3. Expiry Date: 29-Aug-2005 

2.1.4. Assay by HPLC (dried substance): 99.6% 

2.1.5. Sum of Impurities: 0.1% 



2.2. Instrumentation 

2.2.1. pH meter: Beckman Model 660 

2.2.2. UV Spectrophotometer: HP Model .8453 Djode-array UV/Vis 

2.2.3. Dissolution Apparatus: Distek Model 5100 Disspiutipn Apparatus 



2.3. Buffer Media Preparations 
The following media were prepared for conducting the solubility experiments. 



2.3.1 Water: USP Purified V&ter _ 

2.3.2 0.1 M HCL: For each liter of 0..1M HCL, add 8.3 mL of concentrated 
HCL to 200 mil of water,. DJute tpJp^jnL y^k}Si^^mt^ e % 
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2.3.3 Potassium Phosphate 0.2 M. Dissolve 27.22 g of potassium 
phosphate monobasic (KH2PO4) in water, and dilute with water to 
1000 mL. 

2.3.4 pH 6.8 Buffer (Potassium Phosphate): Place 250 mL of 0.2 M 
Potassium phosphate into an appropriate container. Add 112 mL of 
0.2 M NaQH. Then add mt&Mm&L,. , Adjust pH if 
necessary to 6.8 ± 6.05 with i OTfMn^PIt orJ^fNjh^fionc acid. 

2.3.5 pH 7.4 Buffer (Potassium Phosphate): Place 250 mL of 0.2 M 
Potassium phosphate into an appropriate container. Add 196 mL of 
0.2 M NaOH. Then | addj/^iter to 1000,rnt_ Mix well. Adjust pH if 
necessary to 7.4 1 0.05 with 0.2 M NaOH or 0.2 N Phosphoric acid. 

2.3.6 pH 3.0 Buffer (Potassium Phosphate): Place 250 mL of 0.2 M 
Potassium phosphate into an appropriate container. Add about 600 
mL of water. Adjust pH to 3.6 with 0.2 N Phosphoric acid. Add 
water to 100mL. 

2.3.7 Simulated Gastric Fluid (USP): Dissolve 2.0 g sodium chloride and 
7.0 mL ofcoocentrsted HCL and sufficient water to make 1000 mL. 



2.4. Solubility Determination Protocol 

Equilibrium solubility experiments were conducted at 37 °C using a dissolution apparatus 
equipped with paddles conforming to USP apparatus 2 specifications. 

2.4.1. Add about 5g of Metaxalone API to 50pmL.ofJhe aqueous buffer 
contained in a dissolution .vessel equilibrated aiif°C. 

2.4.2. Start a timer and stir solutions at 150rpm. 

2.4.3. At selected time points (1, 2, 16.5 and 25 hours) withdraw a 10mL 
aliqout and filter through a 0.45 micron nylon syringe filter (Gelman 
0.45 micron 25mm Acrodisc) 

2.4.4. Quantitatively diiute f.OmL of the filtrate to 10mL with methanol and 
mix well. 

2.5. UV Concentration Test Mejthod 

The following is an outline of the UV procedure used tq.determine the Metaxalone 
concentration in the various aqueous media. 

2.5.1. Instrumental: 

Wavelength: 280nm 

Pathlength: 1cm 

Diluent: 80% methanol/water 

2.5.2. Standard Preparations: 

Standard 1 : VVeigh about 25mg of Metaxalone API into a 250mL 
volumetric flask. Dissolve with diluent with shaking and/or sonication 
and dilute to volume. NomfiijaT^ 6.1mg/mL 
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Standard 2: Dilute lOroJLof S _ 
Nominal QQPmifkiSsai^SSSi 



Standard 4: Dilute 2mL of Standard 1 to 25mL with dilutent Nominal 
concentration is 0,008mg/mL ' * " - 

Standard 5: Dilute 1mL of Standard 1 to 25mLwith dilutent Nominal 
concentration is 0.004mg/mL 



2.5.3. Analysis Procedure: 



2.5.3.1. Blank the.MV .w^th dHrent at 290m • : 

2.5.3.2. Measure the ateo^i^^^ana^rd^1-5 at 280hm in 
triplicate and consmjcTa standard curve. ' 

2.5.3.3. Measure the absorbance of the sample preparations at 
280nm in triplicate. 

2.5.4. Calculations: 

Calculate the solubility of Metaxalone jn the medium using the following formula: 

Solubility in mg/mL = (A smp - Y-int)/m x DF 

Asmp = Absorbance of sample at 280nm 
Y-int = Y-intercept from the standard curve 
m - Slope from the standard curve 
DF = Sample dilution factor (10/2 = 5) 



3. Data/Results 

3.1. Metaxalone UV Calibration Results 

Metaxalone.stendard JJV calibration curves were generated for each of the sampling time 
points used to detelmine^^ solubility for this study (1, 2, 16.5 and 25 

hours). In general, the absorbance at 280nm was linear , throughout the standard 
concentration range of 0.004mg/mL to 0. 1 mg/mL. "ycNiwer7^'^~f^ calibration 
conducted at the one hour time point there was a small. amount ol ^curvature at the high 
end of. th£ j&Qcer^jyon' ranged Therefore, for the one hour jjjra 
polynomial fit. of me Mefa^aldne'sTa^d For at of the other standard 
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curves, a linear fit was used. Table 1 summari^^e regression results for the yarjgus _ 
standard curves and Figure 2 contains a typical MeteSaj^^ curve 
using a linear model The absorbance values fgf aj solubility test samples" in the various 
media were within the range of this standard curve. "~ 



Table 1 



Summary of Linear Regression Results For The Metaxalpne UV 
Response at 280nm 



■ ' BU2t£ittiElflHC!31l ^^QaflaHflaflaElNHHI 



" """" * ~ - - * ' • 

Figure 2 Typical Metaxalpne Standard Calibration Curve (T = 1 6.5 Hours) 



Calibration Curve For T=16.5 Hours 
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3.2. Metaxalone Equilibrium Solubility Results 

Table 2 and Figure 3 summarize .the_soluJbjl«ty data collected for Metaxalone in the 
various aqueous media over the course of 25 hours. The consistency in the results 
between the 1§,5 hour point and 25 hour point in a?5 media support that equilibrium 
solubility at 37 °C was' achieved in ail t>h media Based on the sj^cture of MeWalone^ 
and the absence of any ionizabie functional gro^ 

dependence in .the. solubility data was anticipated. This is supported by the data at the 25 
hour time point which shows the solubility ranging from 0.34mg/mL to 0.38mg/mL in the 
different media. The small differences. (O.Mmg/mCmaxlmwm) can be attributed to ionic 
strength or surface tension (jroaSffl^ The ^resulte o^bteined in the 
phosphate buffers at three different pH values were ^^^yV^^^^^rr^T* ,! f^" 
results obtained in the two acgic ntedia (0.1M HCI and SGF) wereX37-6.38 mg/mL 
while in water the result :was 0.37mg/mL 



Table 2 Summary Of Metaxalone Equilibrium Aqueous Solubility Data At 37 °C 
Between pH 1 And pH 7.4 
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Figure 3 Solubility Profiles pm^MoMMll^J^t F i*!l? tio B 0f ? ime ,n 
Aqueous Media Ranging From pH 1 To pH 7.4 



Metaxalone Solubility Determination Result From T«1 To T=25 Hours 




4. Discussion 

The results fronijhis study have confirmed the anticipated lack of a pH dependence of 
the aqueous solubility of Metaxalone under physiological pH conditions. Within the range 
of pH 1 to pH 7.4 the average solubility determined for Metaxolone was 0.36mg/mL with 
a range of 0.34mg/mL to 0.38mg/mL 

In order to determine the solubility classification of Metaxalone according to the BCS 
system, it is necessary to calculate the volume, of aqueous medium sufficient to dissolve 
the highest dose strength of the drug within the pH range of pH 1 to pH 7j5" To Be 
classified as highly soluble, the highest dose strength must be soluble in £ 250mL of 
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aqueous medium... For Sketexjn£>Tj 
equates to a solubility, of at least _ 

soluble drug. The highest solubility value that H^.^gii^Ql 
Metaxalone was 0.38mg/mL, Therefore, according to the BCS cla 
Metaxalone is considered a low solubility drug. 



of 400mg per tablet this 
Jib be considered a highly 
pH range for 

$ffqn system, 



5. Conclusion 

The equilibrium solubility of Metaxalone API was evaluated ^t J7 ^CJn^aqueous media 
spanning the range from pH 1 to pH 7.4. The fojlov^ng conclusions cajfbe ^drafcfjom^ 
thisstudy: 

• There is no significant pH dependence to the aqueous solubility of Metaxalone under 
physiological pH conditions (pH 1 to pH 7.4) 

• The average solubility of Metaxalone in this pH range is 0.36mg/mL. 

• Considering the aqueous solubility of Metaxalone and the highest dose strength of 
the Skelaxin® drug product, Metaxalone is classified as a lowjojubjity drug. 



6. 1 . Laboratory notebook: WHR-5749-1 59 

6.2. Laboratory notebook: JKS-5771-608 



Attachments 

7.1, Attachment: garr^ 

7.2. Attachment 2: Roche C^rtjficate o^ajnalysis Metaxalone baic^H0p^95074 
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Attachment 1: CamricK^ 
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Bioavailability of metaxolone formulations as assessed by in 
vitro dissolution compared to in vivo pharmacokinetic 
profiles. 

Executive Summary 

Pharmaceutical equivalents of poorly soluble drugs, such as metaxalone, 
and/or slowly dissolving immediate release (IR) solid dosage forms, such as 
Skelaxin, have potential bioequivalence problems which may be due to 
differences in drug dissolution in-vivo. In the gbsence of a validated in vivo / 
in vitro correlation, comparability of in-vitro dissolution profiles does not 
indicate in-vivo bioequivalence for such products. 

Two studies undertaken to assess the in-yiyo performance of pharmaceutical 
equivalents to Skelaxin confirmed the Sack of predictability of in-vitro 

dissolution for in-yjyo^ bipaygjlabNity for metaxalone formulations. The first 

study evaluated a ^Is'ljit jbnnufisi (BB58J0OO4J3) that released faster in-vitro ... 
than Skelaxin, using a standard dissolutipnjes.t.for a fojmuMSD. of j poorly 
soluble drug (water with SLS, USP ll@75rpm), but had significantly reduced 

bioavailability compared to Skelaxin.. The second study evaluated a tablet 

formulation (BB5800047) that had a slightly slower dissolution than Skelaxin 
at a couple of timepoints, using the same standard dissolution, method, but 

had greatly enhanced bioavailability compared to Skelaxin. Dissolution .of 

these same formulations using lower agitation and less, surfactant found that 
the first formulation (BB5806640) was slower in-vitro to Skelaxin, somewhat 
reflecting in-vivo performance, but the second formulation (BBS800047), 
which showed, greatly enhanced bioavailability compared to Skelaxin in-vivo, 
was similar in terms of jn-vitro performance to Skelaxin. 

These data therefore confirm the lack of predictability of in-vitro dissolution for 
potential in-vivo bioavailability and bioequivalence problems with formulations . 
of metaxalone. and provides compelling evidence that in-vitro dissolution . 
cannot be used, as § surrogate for in-vivo performance of pharmaceutical 
equivalents of Skelaxin, 
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Bioavailability of metaxolone tablet formulations as assessed by in vitro 
dissolution compared to in vivo pharmacokinetic profiles. 

Background 

Metaxalone is a poorly soluble drug (highest dose strength (400mg) not 
soluble in 250ml aqueous media) and Skelaxin is a slowly dissolving IR solid 
oral dosage form (<85% dissolved in 30 minutes). Pharmaceutical 
equivalents of poorly soluble drug products and/or slowly dissolving IR 
products have potential bioequivalence problems which may be due to 
differences in drug dissolution in-vh/o. In the.absjence pf a^vaMaJ^in viyo£ _ 
in vitro correlation, comparability of in-vitro dissolution profiles does not 
indicate in-vivo bioequivalence for such products. 



In-vitro and jn-vivp evaluation ^^^^^ 
equivalents. 

Two studies (summarised below) were undertaken to assess the in-yjyo 
performance of pharmaceutical equivalents to Skelaxin. The dissolution 
method for release of these fomulations v^gs paddles (USP II) at ^tpm, 
using 1000ml water with 2% SLS, in order to ensure sink conditions. 



Study PP99-466 

Study Design 

This study was a two-treatment, two-period crossover study undertaken in 36 
healthy volunteers (38 enrolled, 36 completed). A single oral 400mg tablet 
dose of metaxalone (Lot # B85800040) or Skelaxin (Lot# GS639A) was 
administered 'in a randomised, manner. in each treatment period. There was a 
7-day washout between treatments. Blood samples were obtained at 0, 0.5, 
1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 8, 12, 16, 24, 30, 36 and 48 hours after dosing. 



In-vitro dissolution 

The In-vitro dissolution test for release was performed on twelve tablets of 
metaxalone (Lot # BB5800040) and Skelaxin (Lot # GS639A) using USP II 
(paddles) at 75rpm. 1000ml of an aqueous media containing 2% SLS was 
used to ensure the achievement pf ^ink condjtjo.ns. Sarnples were analysed 
at 15, 30, 45, 60, 90, 120, 135 and 150 minutes. Both products were similar 
in terms of potency (metaxalone Lot # BB.5BO0Q40 : 102.3% : Skelaxin Lot # 
GS639A :, 99 r 6%). The dissolution of the test product (BB5800040) was 
faster than the djssQiuUQn,ofJ^e^§fefepce product (Lot # GS639A) at 15, 30, 
45 and 60 minutes (Table 1, Figure i). 
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Table 1 

Dissolution of 400mg tablets fn USPlf @ 75rpm, 1000ml 2% SLS la water 
(Release Data) 



Time 
Minutes 


Metaxalone £B§8 


°0040.. r .. 


SkelaxinGS639A 


% Diss. 


% cv 


Range 


% Diss 


% Cv 




, ^ 


41 


35 


20-62 


15 


6 


13-17 


30 


75 


23 


48-91 


41 


4 


38-44 


45 


90 


9 


75-96 


68 


5 


63-73 


60 


95 


3 


90-98 


89 


3 


85-95 


90 


98 


1 


96-100 


103 


4 


98-114 


120 


99 


1 


97-101 


102 


1 


98-104 


135 


99 


2 


97-102 


103 


2 


97-106 


150 


100 


2 


97-102 


102 


2 


97-104 



Figure 1 

» oMMma MM In USP II « Tfcpm. MOOml 2% SLS in waUr (R«te*» D«t«> 



In-vivo performance 

Thirty-five of the thirty-six subjects completing the study are included in the 

analysis. Subject 10 was not included in the analysis as there was. analytical 
interference in bpt&tji&onginal and reanalysed data for this subject. In 
contrast to the k^Jt^BkmAmO^m Lot fr ^?^8S^te!E a ^ to 
Skelaxin Lot # GS639A, using the referenced djs^Lu^Q^j^MlQ£re|Base, 
the Cmax and Aycjgf |hjsj^^ lower 
than that for Skelaxin (Table 2, Figure 2). 



Table 2 

Pharmacokinetic Pacamejers -J?£SSd^ „ 



Parameter 


Metaxalone 


Skelaxin 


Ratio 




BB5800040 


GS639A 


Mean 


%CV 


Range 




Mean (CV%) 


Mean (CV%) 






Cmax 


518(59) 


669 (39) 








(Ln)Cmax 


425 


620 


84 


68 


14-285 


90% CI 


56-85 










AUC 


4365(48) 


5215(35) 








(Ln)AUCt 


3932 


4784 


86 


30 


37-135 


90%CI 


75-90 










AUCinf 


4569 (44) 


5074(34) 








(Ln)AUCinf 


4196 


4939 


89 


32 


37-158 


90% CI 


77-93 










Tmax 


4 


3 








T1/2 


8 


7 









Figure 2 




Summary 

The in-vitro dissolution of metaxalqne Lot # B§§§fipQ£0, a pharmaceutically 
equivalent formulation to Sfcelaxir, was Ifjhanjhe in^yRro dis^u^otvof _ 
Skelaxin Lot # GS639A, using the dissolution method for release. However, ' 
the in-vivo evalujatio^ 
Cmax and AyOJfum^kejajd^^ 

dissolution using the dissolution method for release was noi predictiveofin- 
vivo performance for the pharmaceutical equivalents evaluated in this study. 



Study PP99-642 



Study Design 

This study was a twotfceafcrient, two-period crossover study undertaken in 
46 healthy volunteers (43 enrolled, 46 completed). A single oral 400mg dose 
of metaxalone (Lot # BB5800047) or Skelaxin (Lot # GS639A)was 
administered in a randomi sed manner in each treatment period. There was a 
14-day washout between treatments. samples were obtained at 0, 0.5, 
1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8. 12, 16, 24, 30, 36 and 48 hours after 
dosing. 



In-vitro dissolution 

The In-vitro dissolution te^tfoxrejeasejwas performed on twelve units of 
metaxalone (Lot # BB5800Q47) and Skelaxin (Lot * GS839A) using USP II 
(paddles) at 75rpm. 1000ml of an aqueous media containing 2% SLS was 
used to ensure the ac^jeyerneint of sink conditions. Sam ples were analysed 
at 15, 30, 45, 60, 90, 120, 135 and 150 minutes^^ 
in terms of potency (metaxalone Lot ; #££5800047 : 100% ; Skelaxin Lot # 
GS639A : 99.9%). The dissolution of the test product (lB5806047) was 
slightly slower than me dissplutjondf the i reference product (Lot # GS639A) at 
45 and 60 minutes (Table 3, Figure 3). 



Table 3 

Dissolution of 400mg tablets in USP II @ 75rpm, 1000ml 2% SLS in water 
(Release Data) 



Time 
Minutes 


Metaxalone BB580QQ47__ ; 


Skelaxin GS639A 


% Diss. 


% CV 


Range 


% Diss 


%cv 


Range 


15 


18 


6 


17-21 


17 


7 


15-18 


30 


38 


4 


35-40 


44 


4 


41-47 


45 


56 


4 


52-60 


71 


4 


67-78 


60 


72 


5 


65-78 


90 


2 


87-94 


90 


98 


1 


95-99 


100 


1 


98-101 


120 


99 


1 


97-100 


101 


1 


99-102 


135 


99 


1 


98-100 


101 


1 


99-103 


150 


99 


1 


97-99 


100 


1 


99-101 
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Figure 3 




15 30 45 SO 7S_ 90 105 120 13S 150 

TkMfinlmiM*) 



ln-vivo performance 

Twenty-four of the forty-six subjects completing the study are included in the 
analysis. Samples from only 30 subjects were analysed on the sponsor's 
request. Data for subjects 5-8 are not included in the analysis due to poor 
chromatography and interference and the bioanalysis for subjects 27 and 28 
was stopped due to a retention time shift . In contrast to the slightly slower 
dissolution of metaxalone Lot # BB5800047 compared to Skelaxin Lot # 
GS639A, using the referenced dissolution method for release, the Cmax and 
AUC of this metaxalone fprmulajggn yere, significantly higher than that for 
Skelaxin (Table 4, Figure 4). 



Table 4 

Pharmacokinetic Parameters - PP99-642 



Parameter 


Metaxalone 


Skelaxin 


Ratio 




BB5800040T 


GS639A 


Mean 


%CV 


Range 




Mean (CV%) 


Mean (CV%) 






Cmax 


1798(371 


777(39) 








(Ln)Cmax 


1669 


721 


250 


43 


119- 


90% CI 


202-266 








574 


AUC 


8138 


5672 








(Ln)AUCt 


7428 


5162 


151 


49 


84-258 


90%CI 


129-161 










AUCinf 


8223 


5956 








(Ln)AUCinf 


7518 


5453 


"144 


45 


81-228 


90% CI 


124-154 










Tmax 


3 


3 








T1/2 


2 


8 









Figure 4 




Summary 

The in-vitro dissolution of metaxa.lone tot # BB5800P47, a pharmaceutically 
equivalent formulation to Skelaxin was slightly slower than the in-vitro 
dissolution of Skelaxin Lot # GS63j9A. using the dissolution method for 
release. However, the in-vivo evaluation found metaxalone Lot # BB5800047. 
to have a higher Cmax and AUC than Skelaxin Lot # GS639A. ThereforeJie__ 
in-vitro dissolution using the dissolution method for release was not predictive 
of in-vivo performance for the pharmaceutical equivalents evaluated in this 
study. 



Evaluation of alternative dissolution methodologies 

The in-vitro dissolution usjng the dissolution method for release (USP II. 
75rpm, 1000ml water with 2%.SLS) was not predictive of the in-vivo 
performance of Skelaxin and two pharmaceutically equivalent products (Lot # 
BB5800040 an&BJ&^Q04J). Figures 5 and 6 summarise the in-vitro and in- 
vivo performance, of these formulations, 

The in-vitro and in-vivo performance of Skelaxin was similar for the two 

showed a loss in bToava&jlity fn vivo compared to Skelaxin. ' ivietaSone" ''^T^^^T'^^ 
# BB5800047 was slower in-vitro than Skelaxin and, was superbioavailable in- 
vivo compared to Skelaxin. 
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Figure 5 

i of 400mg tibiati hi USP I Q TSrpm, 1000ml 2% SL3 in water (Rates* Dtta) 




15 M 44 » 75 90 10S 120 «S ISO 




The in-vitro performance of .§feejajd|tj^j£je pharmaceutically equivalent 

metaxalone formujaljoji^^ an alternative dissoLuiion_. _ 

medium (500ml water wttrj,0 v £5&S!l,S, paddles at 2Sfpm using peak vessels) 
to determine if this dissolution system might be capable of predicting the in- 
vivo performance of these formulatioiis, This method was t^ose.n .a§ ft was . t 
considered less severe iQ t&rrn§£f agitation and surfactant ^nk^^^M&Z^J"..... 
the volume.of media was, fewer, which might better reflect in-yiyo conditions. 
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Summary 

This data shows that there js a^sjgnificant impact of both agitation and 
surfactant concentration on the release of metaxalone from Skeiaxin arjd the 
pharmaceutically equivalent metaxalone formytettons^ the 'im pact of the 
dissolution conditions affects the threejornx^ Lot # 

BB5800047 was found to be comparable to Skelaxin which is not the case tn- 

vivo, while the dissolution of Lot# BB58Q0040 better reflected the in-yiyo 

performance. 



Conclusions 

The data presented indicates that in-vitro d issolution using standard 
dissolution methods js.jigj predictive of jn-yivo performance for 
pharmaceutically equivalent formulations pfjSkeLaxjn, the slowly dissolving IR 
solid dosage form of the poorly soluble drug metaxalone. In addition, altering 
the dissolution cx)DdjtLqnsj^^^ performance of these 

formulations. As dissolution appears to be dependent on formulation or 
process parameters, dissolution conditions that achieve an jn vivo / in vitro 
correlation for these formations, might not be appropriate for predicting the ~~ 
in-vivo performance of alternative formulations. This data therefore provides 
compelling evidence that in-vitro dissolution cannot be used as a s urrogate of 
in-vivo performance for pharmaceutical equivalents of Skelaxin. 
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